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1 
This invention relates fo industrial çonveyor 
cha!ns. The general object of th.e invention is 
t 9 provide a eonveyor cha capable of be_nding 
thr0ugh a relativèiy sharp radiu..S, both in ifs 
sproclet plane and transvereiy fo t.hat Plane. 
Stated soinewhat diffm'enly, thç inveti0n con- 
templates a conveyor chan of whi.ch thé !ink s 
ae capable Of liinied universel, pfv¢.al inove- 
men t relative fo each ot, her. s iS quite im- 
portant for the reason tht there a.r_e many 
conveyor installations in Which if is desiable 
fo bave the eonveyor inake a sharp bend ¢ther 
upwardly or downwardly from ò.ne le:ce! to an- 
o.t!?er level, of op.eration. The normal plane of 
bending inoveinent of the chaing a horizontal 
Plaïe and such Vertical bendi_-Ovèent-must 
be aecommodated by a fiexng O,f the chain in 
a direçtion t_ransverse to ifs sprockClne 
The conventional c0rveyor cha!n hs no pro- 
vision for universal pivota inovement excePt to 
the small exent perinitte by PaY in ifs joints 
and actual fie:ing or sprirging of !s !inks. It is 
possible $o operate such a chain witb a bend 
therein transverse fo ifs sprocket plane but the 
bend inUst be on a radius of eight e or 
and a bend of such broad curvature must neces- 
sai.ly Cause a Waste Of valuablë'façty pace 
Furtherinore, the forcib!Ç fiexing o_f t.he liks of 
t.e chain in order to accmnmodate suçh a bond 
Cuses the ine.tal therein t0 bec0ine distórted in 
_shape, and tïnully fo crystalliz¢ and fa!! af a 
inuch earlier age than if if were, noç subJecçed 
to fiexing strains. 
At least che atteinpt t.o provi.e a Uv¢.rsÇ!y 
pvoting conveyor chain, has b.een, malle: .S.,ch 
prior chain however ha  hum_ber o ..rawbçks 
ain0ng which are itS ina.bflit_y to rêS.i.t tçl.es.çop- 
ing except under certain co.d..it0!s, ad ifs 
zal.er liiniteg be.n_.d.g 
A pr!inar.y objecti.ve Of th.e preset inven..t_i,on 
ls fo provide a universally pivotal chain capb_te 
of ony very 1.irniçd çlescpi..rg roveent. This 
is qw!te an !raPortan.t f.e_urç, .si.n..c.e a ççvey0r 
çhain, whe if. bre.aks, i.s capable o inflicting 
great damage if !$ .is .a tele.sç0pg çÏain - Che 
o$ th.e aost i.m.portuç cpÇiera.Mpn th.at bas 
0cepi.ed the atte.ntion Ç engi.e_.r s .i.n. t!aç .d_esign 
oZ the co:nvenç$0nal .ty o$ Cçn_vey.o.r cain' is 
fo male the chain vhat !_s kno.w-n as "non- 
telesc0ping" The ça] 0r the. present inven- 
tion i.s of e Upn-t_el_eÇço.pig tYpÇ. " .t the sae 
.ime, if is c.apable o.f _b.irg '.di!y aS.Seb._led 
and disser.le.d w!$a0u.t t neceiy .f.o_r weld- 
ing sectio._ns Of h_'.nkÇ tOge.thç" or usiBg Çuçl] 
çur!ng device.s S çÇtt.er p.i, e.c..Th.at S to 
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say, the invention conteinplates the use of one 
piece, 0rged ifls an.d a headed type of-pivot 
pin for securing the links together kid ai the 
saine tiine arraïing the parts so as fo perinit 
5 aÇseinbl and disassèinbiy -the links. 
Another object o..f the invention ïs fo pzovide 
a chain capable of a greater- degree of lateral 
flexibflity than has beé n aecoinplished in any 
prior chain such as for éxainplè the 0nventional 
l0 chain mentiored above. Furtherinore, the in- 
vention conteinplates achieving a greater bend- 
ing angle and at th Saine filmé increasing the 
bearing area af the ends of the ceter links, as 
contrasted to the ainouikt of beazing area 
15 vided in prior chain. The invention urher 
ains to providWainplified load bearing st,ength 
in the end portions of the cènter links of such 
a chain. 
A further object is fo provide a chain CaPable 
20 of freëly travelling in. a helical path at a re!.a- 
tively sinall radiis (e. g.--20 inches) abe.u a 
hel!x axis. In this respect, the invention Pro- 
rides a chain capable of fiexing laterally ai àny 
position Of r0rmal bénding of its links ii the 
25 çiirection of their sprocket planes). 
Other objects will becoine apparent in the 
en.suing specifications and appenled drawings in 
which: 
Fig. 1 is a plan view, partially in section and 
30 partiaHy disasseinbled, of a portion of a con- 
veyor chain einbodying eur invention; 
Fig. 2 is a side view Of a section of said chafla, 
shown partially in cross section; 
Fig. 3 is a transvm'Se sectional view of the 
35 chain taken on the line 3--3 of Fig. 1; 
Fig. 4 is a side view illustrating the relative 
positions aSsined by adjacent links in a strètch 
bf chain travelling in aheiical path; 
Fig. 5 is a pa n vieV¢ of the saine; 
40 Fig. 6 is a side viev, patially in section, of 
one of the conter links of thé ehain; 
Fig'. g i s a plan viéw of thé conter link; 
Fig. 8 is a p.lan view of one of the side links 
of the chain; 
45 Fig. 9 is a Side view, partially in section, of 
one of th e side linkÇ; 
Fig. 10 is a sectional view illustrating one of 
the Conter link With a harger attChed theret0; 
Figs. 11 and 1la are plar .viëws of inodified 
.50 link str.uctures 
Fig. 12 is a detil view illustrating a sprocket 
plane urn betwem adjacen links; and 
Figs. 13 to 1.7 inclusive are vïews llustrating 
successive steps in dissseinbly Of the chain. 
55 The conveypr çhaïn 9f inF invention is of a 



2»600,174 

type embodying alternating center links A and 
pairs of side links B the ends of which embrace 
the ends of the center links A and are pivotally 
attached thereto by pivot pins C. The pivot pins 
C are of the headed type, each pin including a 5 
pair of T-heads I! joined to corresponding 
trunnions t2. The trunnions 12 are joined by 
a central ball bearing element 13. 
Each center link A is in the form of an elon- 
gated closed annulus including straight side bars 
I joined at their ends by semi-circular loop por- 
tions 15. Each loop portion  8 bas an inner bear- 
ing surface 16 of spherical contour, defined 
tween semi-circular ridges 17 hat are offset 
wardly from the upper and lower sides of the link 
respectively. From the ridges 17, beveled faces I 
provide relief spaces 19 (Fig. 3) fo permit the 
sired degree of lateral movement of the pivot pins 
C with reference fo the center links. The spheri- 
cal bearing sub-faces 15 disappear in shoulders 
which define the outer extremities of elongated 
apertures 21 through which the bearing elements 
I may be inserted into and removed from the 
center links A. The inner extremities of the 
apertures 21 are deflned by shoulders 22 which 
constitute the end extremities of widened in- 
termediate portions 2 of the side bars 1 of.the 
central link. The shoulders 26 and 22 are 
rounded fo conform to the curvature of the ball 
elements I. In order fo pass out of an aperture 
2 I, a ball element I must move from its normal 
position seated against seat 16 toward the center 
of the link a distance approximately equal to the 
radius of curvature of seat 16, i. e. the distance in 
which its center moves from the center of curva- 
ture of seat |6 (indicated af a in Fig. ), to the 
centre" of curvature of shoulders 0 (indicated at 
b in Fig. ). The ball element may pass through 
the aperture at anY point between points b. and c 
(the centers of curvature of shoulders 29 and 
respectively)  
The shoulders 22 function te limit possible tele- 
scoping movement of adjacent links fo a maxi- 
mum extent equal fo the distance between points 
« and c. It will be readily apparent that this dis- 
tance is less than / of the distance that tele- 
scoping could occur af both ends of a link A if 
unlimited telescoping were possible. Telescoping 
is limited by contact of ball elements I with 
shoulders 22. The about of damage that can be 
caused by the breaking of a moving chain having 
such limited telescoping movement is far less 
than that which can be caused by the breaking of 
a moving chain havin no restriction upon tele- 
scoping. 
Beginning af the base of the shoulders 2, each 
end of the link A is thickened in a direction trans- 
verse fo the general plane of the link. The 
widened end portions of a link A are defined be- 
tween tapered edges 24 extending from the outer 
extremities of the link centrally to high points or 
humps 2, and shoulders 26 which are inclined in- 
wardly and centrally from the humps 2 fo the 
parallel edges 2 of the thickened intermediate 
portions 2 of the side bars 14. The planes of the 
tapered outer edges 2 and the shoulders  are 
tangent fo the ball elements I in the assembled, 
extended, operating positions of the links shown 
in Fig. 10. The humps 28 are curved fo conform 
to the curvature of the periphery of a ball element 
I, and are located in the transverse planes of the 
centers of a spherical cuwature of bearing sur- 
faces 18 (Fig. 6). 
Each side link B (Fig. 8) comprises a central 
web portion 28 oining a pair' of side bars 29, and a 
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pair of loop ends 5 joined to the ends of the bars 
29. The web 28 is continued along the inner 
sides of bars 29 fo form flanges 81. Defined be- 
tween the web 25, the flanges 1 and the loop 
members 5 are apertures 52 which receive the 
trunnion members 12 of pivot pins C. The outer 
ends of apertures 52 provide semi-circular seats 
S8 for bearing engagement with the trunnions 12. 
The T-heads Ilof pivot pins C are received in 
notches 4 which are formed partially in the side 
bars 29 and partially in the end loops S0. The 
bottoms of notches  are defined by thinned 
arms 8 (joining side bars 29 fo end loops ). 
The arms  are disposed substantially in the 
plane of the central web member 25, and the side 
bars 29 include fiange portions 88 which extend 
outwardly fïom the web members 28. The inner 
sides of the loops 85 are beveled as ai SI to previde 
clearance for the central links A when the links 
20 are laterally turned with reference o each other 
as in Fig. 2. 
In the inner sides of side bars 29 and arms 5 
are wedge-shaped clearance notches SS. Be- 
tween the outer extremities of clearance notches 
25 88 and end bevels 8 are lands 89, which are 
aligned with the inner sides of side bars 29. The 
unctions between lands 89 and notches 8 are !o- 
cated in the central tïansverse planes of notches 
4 and of the axes of trunnions 12. The lands 9 
30 are therefore located toward the ends of links I 
from these axial planes. This arrangement 
makes it possible for adjacent links A and B fo 
hinge relative fo each other about trunnions 12 
whfle maintaining uniform spread between links 
3 B by the engagement of humps 8 against lands 
$9. ThiS is illnstrated in Fig. 12 in which the in- 
line position of a link A relative te links B with 
humps 2 at the inner extremities of lands 
is indicated in dotted lines, and in which a posi- 
40 tion of about 45 degrees shift from the in-line 
position of link A, is shown in full lines, with 
humps 25 adjacent the outer extremities of lands 
9. In actual operation, the maximum shift away 
frein in-line positions wfll be legs than 20 degrees 
45 as in Fig. 1. 
The location of inner extremities of lands 9 
at the transverse axial planes of trunnions t2 
makes if possible for links A fo turn laterally with 
reference fo links B as in Fig. 2, while main- 
50 taining the saine spread between links B. This 
will be apparent from the fact that humps 25 lie 
on an imaginary cylindrical surface projected 
laterally from the periphery of (and therefore 
the saine diameter as) ball bearing elements 13, 
55 and therefore remain tangent fo lands 9 af the 
inner extremities thereof, consequently main- 
taining uniform spacing of the lands. It is 
therefore apparent that such uniform spread is 
maintained in both sprocket-plane turns (as in 
60 Fig. i) and lateral turns (as in Fig. 2) of the 
chain. 
The lands 9 extend farther toward the ends 
of links B than is required for maintaining the 
uniform spread of links B in either such turns, 
5 single curvature or planar form. However, in 
addition to such single curvature or planar turns, 
the invention also provides for compound curva- 
ture turns in which the chain assumes a helical 
path. In this case, a link A, turned through an 
) angle of, e. g., i0 degrees in a sprocket-lane turn 
(in which humps $ have moved part-way to- 
ward outer extremities of lands 9) may, from 
such turned position (a position intermediate the 
two positions of Fig. 12) make a lateral turn in 
. which one of humps 25 the upper one of Fig. 4) 



vill mpve _closer te 'the. outer end of it cocting 
!an.d 9, sJill mintaini-ng the 
tween lirds B. This will be apparent Trom the 
fac_t that the lands 3.9 define 0pposed parallel 
planes nd the hups 
noed àbove) oï un!form radius which-remins 
tangent  hese tWo paralle! planes even though 
the c.ylnder be piveted about 
trunnions |2) at right angles te its own axis, 
and whCh, afterbeing thus pivoed (in a sprock- 
et-plane ,turn) may be then roted bout its 
awn axis (te ",bring link A te the position oï Fig. 
4) while still maintaining the tangencY tu the 
.planes .et lands $9, and ther.efore m-aintaining 
tbeJr uniform spacing. This is im.portant, .SinCe 
by mainaining links B ai all rimes in snug en- 
gagement, wit h heads |-|, the tension load are 
transmitted more direclF te arms  .and arWnet 
c_e.ncnrated mere!F at the outer ext-rmites f 
notches . Also, while at the saine rime, wear 
in the notches .3 is inhibited bF prevertng rela 
tie mo/ement and periodic loosenes between 
heads .| | and noches . 
The end bevels 
proid ïor a 10 ° lateral turn between adjacent 
links and a the sne rime make if possible for 
th.e intrmediate portions  and the end looPs 
5 of central links A te be wider in proportion te 
.the .clarance distance  between the inner faces 
oï the side links B, than is possible in prier art 
chains. The provision for greater width in the 
end lo.ops | of centra.1 link A is eremely im- 
portant since these end loops must bear the full 
load transmitted through the chain and are the 
parts that are most likely to rail first. 
Because of the restriction of telescoping pro- 
vided for by shoulders 22., the invention has en- 
countered a difiîcult problem in providing for as- 
semb[y and disassembly of the chain without re- 
sorting to such expedents as cotter pins instead 
of the T-hegds | |, or forming some of the links 
in sctions and welding them together in the 
sembling process. Neither oï these expedients is 
satisfactory for a chain which must be of maxi- 
mure ruggedness in order te stand up under the 
ptmishment that is given te an industrial con- 
veyor chain. In such a chain, it is mandatory 
that the links and pivot pins be of forged con- 
struction, and the integral T-head construction 
of the pivot pins is considered almost equa!ly 
mandatory. The present invention therefore 
contemplates the use of forged parts throughout 
and the use oï the integral T-head pivot pin con- 
struction, while ai the same rime limiting tele- 
scoping and yet Providing ïor ready assembly and 
disassembly. 
Links A are provided with fiange 2. ttanger 
arms 3 having marginal fianges  are assem- 
bled between the arms 3, with a central hanger 
arm 5 sandwiched therebetween, and are se- 
cured together by bolts 6 extending there- 
through. The fianges  are interrupted be- 
tween lugs  which define notches that receive 
the side arms $, with the ends of the fianges 
received between the lugs  te position the 
hangers against shiïting longitudinally of the 
links A. The hanger arms  carry conventional 
pulleys Æ adapted te travel conventionally upon 
supporting rails (net shown). 
Fig. 1 illustrates a sprocket plane turn. Fig. 
illustrates a lateral turn. Ordinarfly, the chain 
will operate on horizontal sprockets, rotating on 
vertical shaïts. Fig. 1 thereïore represents a 
plan view while Fig. 2 represents an elevation, 
a lateral bond oï Fig. 2 being in a vertical plane. 

Suoh a verisal -turn. !s .uen nded in.ortier 
transport a. ehn Srem' one lev  anether. Fez 
ample, it-aF be.oeale te have a conveyor 
einïn a-aer«epera Ier .a whfle at ene level,. 
5 assing :areun a mber f sprockets, and te 
sudenlF Shft ether ,upvoeardly o. downwardlF, te 
"a fferent level. hen oerting in the 'one 
level, the chain will make the normal sprocket 
plane .tun bot .'he sprecets .on whieh itis 
10 :raveHi,bu-t i-B shting verticàllE te a new level, 
it must mke the laterl ben 0f Fig. 2. -As pre- 
vious]F:stted:h:ere, in :all prier ehi that bave 
.been ail'le cemmercitlF, anF vertical 
mst .be one in W.ch he lis are forced te 
15 stretch .on one sie -an-d compress e .the other 
side, and tremenous -ïorces are re-oE, red .e thus 
Iorebly bend a :chai, n tht is net mechacàlly 
deg-ned ter such bendi. T.he shortest radius 
that if bas been ossible - thus forcibly bend a 
2O chain of the prior rt is a radius of bout n 
eet. As contrats- te thïs, my invengn per: 
'mi:ts a chain e me .a ]aeral .henri i-n gbèut a 
raoEus oï oy -ten ïnohes, nfl Wi-thou, t ny. stress- 
ïng o he Iinks. 
25 Opertion of the chain i.n a helical pah may 
be eble for 'the pose of translating a 
chain fem a rticar peint ai one l'evel in a 
ver.ticl rec-tion ei-ther upwardly or dowward- 
ly, wi.theut materiay shi.i.ng the individual 
30 links from substantialty horizontal positions. 
For example, a-reh e the chain may be 
caused to pass ïn an, umr of rns in a helical 
th in which the maximum incHnation of any 
1i fr the herizontal is hat inicaed in Fig. 
35 4. Thus if becomes possible to maintain al1 
hanger bracke in a depending posion and 
avoid forcing them  projec outwardly in a 
horizontal direction white the chain is passing 
through a vertical sbretch of is path. 
40 The invention provides for dissembly of the 
chain by a series 0f steps beginug with that of 
tning a lin A about the axis er truons 
of a pivot pin C te a position ai right ales to 
e in-line portion. This first step is indicated 
45 in Fig 13, in which the in-line position of li 
A is shown in dotted lines and the position at 
right angles to th inline position is shown in 
fult lines. This latter posion is also shown in 
Fig. 14, which is an inverted plan view of Fig. 13. 
50 The new step of the disassembling process 
t0 shot the nk A along its longitudinal axis the 
full exent permitted by the aperture 2, i. e. 
-1 shoders 2 engage ball element 3. This 
step is illustrated in Fig. 15, wherein the li A 
55 is shown in full lines, in the saine position as that 
of Figs, 13 and. 14, ad, in dotted lines, is shown 
in the position in which it bas been shifted lon- 
gitudinally until stopped by engagement of shoul- 
ders 2. against ball -. At this point, it may be 
60 noted that in hting li A  a position at right 
angles  i normal in-line position, humps 
bave been meved in the clearance spaces pro- 
vided b$ clearance notches 38- and bevels 3, and 
that the narrowes end) portion of loop  has 
65 moved between !ands 9.. Consuently, with the 
tik B matained in engagement with heads 
, çÇnsiderable clearanc space has developed 
btweÇ 11. p0rtqDs of  10op 6 and links B. 
This makes it easy  sft the li A linearly 
70  the dotged line siti0n of Fig. 15. In this 
. tion, he lads  at 0.ne side of the chain 
bae now been plÇcd subtantially a.t the cener 
of loop , directly betwce humps  as indicad 
n Fig. 5, and,. bY referring back to Fig. .3, it is 
75 apparent that the deêpest potions of notches 
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are directly opposite the respective inclined edges 
'B of arms 14 of loop A, while relief spaces pro- 
vided by bevels 37 are opposite edges 23 of the 
other arm ! 4. Thus it becomes possible for links 
B fo drop toward each other fo the positions 
shown in Fig. 17, or, alternatively, the positions 
shown (in full lines below and in dotted lines 
above) in Fig. 16. 
With the links B thus moved inwardly as in 
Fig. 17, the heads  ! of pivot pins C are able, at 
one end of each, to clear the loop members 
as indicated in Fig. 17. It then becomes possible 
to rotate the pivot pin C as indicated in Fig. 18, 
which is a plan view of Fig. 17 with the pin ro- 
tated 45 degrees from the position of Fig. 17. As 
the pin C is thus rotated, the right hand ends of 
heads I , as viewed in Figs. 17 and 18, will clear 
arms 29 af the inner extremities of notches 
while the left hand ends of heads ! I, which do 
not clear the shoulders ai ends of arms 29 defin- 
ing the outer sides of notches 34, will engage 
these shoulders as indicated in Fig. 18 and move 
the links B transversely of link A until the heads 
! I bave become aligned with apertures 32. The 
rotation of pin C is in the direction indicated by 
arrow 41 of Fig. 18, and the transverse movement 
imparted to links B is indicated by arrow 42 of 
Fig. 18. When the heads ! I have become aligned 
with apertures 32 the chain will fall apart, heads 
Il passing through apertures 32. 
An alternative method of disassembly from the 
stage of Figs. 13-15 on, is to more links B toward 
each other fo the positions shown in fuli lines at 
the bottom and in dotted lines ai the top of Fig. 
16, while maintaining one of the heads II (e. g. 
the lower one as illustrated in Fig. 16) snugly in 
engagement with its coacting notches 3. The 
other head II wiil then be raised to a position 
completely clearing the adjacent link B, and that 
link may then be rotated from ifs position shown 
in dotted lines in Fig. 16 to ifs position shown 
in full lines, in section, such position being ar- 
rived af by a combined helical and spiraling more- 
ment in which the link B is rotated, is simultane- 
ously moved toward the adjacent head II, and 
is also shifted longitudinally so as fo more ifs 
outer end away from trunnion 12 and bring aper- 
ture 32 into alignment with head | I. This com- 
bined helical and spiraling movement can be 
complished without binding ai any point, and 
after the full line position of Fig. 16 is reached, 
the link B may be simply lifted over head 
permitting the remaining parts fo drop apart. 
From the foregoing, it will be apparent that 
disassembly of the chain is ruade possible by ro- 
tating the links fo the right angle positions of 
Figs. 13-15. It is also ruade possible by the pres- 
ence of notches 31 and relief bevels 37. Thus 
it becomes apparent that notches 33 and bevels 
37 have the dual function of providing for the 
lateral turning of the chain as in Fig. 2, and also 
providing for disassembly of the chain. 
The normal extent of turning of the links with 
reference to each other, occurring in the passing 
of the chain around a sprocket or idler pulley, 
is not such as to permit any disassembly of the 
chain. In fact, as previously pointed out, this 
degree of turning (and in fact a much greater 
degree) may occur without permitting any relax- 
ing af aH of the snug engagement of heads 11 in 
notches 34, this result being derived from the en- 
gagement of humps 2 against lands 3. In other 
words, du.ring all phases of normal operation (in- 
cluding sprocket plane turning as in Fig. 1, lateral 
turning as in Fig. 2, or a combination oï both 

fo produce a helical turn as in Fig. 4) the bearing 
humps 2 remain in engagement with lands 39 
and thereby prevent movement of links B toward 
each other. If is only when a link A has been 
5 shifted around the trunnion axis of a pin C fo 
an extent exceeding 45° displacement from the 
in-line position, that humps 2 separate from 
lands 39 and permit links B fo more away from 
heads II. There is no condition in service in 
10 which such 45 degree displacement would take 
place. Ordinarily, the smallest diameter around 
which the chain will make a turn will be one 
having a radius of about 10 inches (approximately 
twice the length of a link) and such a turn may 
15 be negotiated with. the links angularly displaced 
about as shown in Figs. 1 and 2. Fig.  illustrates 
a condition in which the chain is making a turn 
to this extent both in the sprocket plane and 
Iaterally. As previously stated, under this condi- 
20 tion the humps 2 continue fo remain in engage- 
ment with lands 39. 
One of the important characteristics of the 
invention is the steepness of inclination of the 
shoulders 23, which is such that the distance 
25 from the humps or apices 25 fo the bases of the 
shoulders 2 is hot substantially greater than 
the radius of end loops I , thus making if possible 
for side links B fo more inwardly fo the extent 
indicated in Figs. 16 and 17, when rotated to the 
0 90 degree positions of Fig. 14 and then shifted 
away from the end of link A a distance substan- 
tially equal to the loop radius. Thusthe telescop- 
ing af each joint of the chain, is restricted to 
approximately loop radius. 
5 If may be noted that the notches 38 are af 
maximum depth at points approximately loop 
radius away from the junctions between notches 
38 (i. e., the transverse plane of the pivot axis) 
and lands 39. This provides for (a) receiving 
.1o the end loops I  with just adequate clearance in 
the lateral turning of the chain as in Fig. 2, 
and (b) receiving a side arm 14 to a!low mutual 
approach of side links B when adjacent links are 
in the positions of Figs. 13-15. 
3 It is fo be understood that the center links A 
need not necessarily be ai1 of a single loops con- 
struction with side arms 23 spaced apart through- 
out their length. Except for the requirement for 
space to receive the hanger arms 3, 4, the arms 
,50 23 could be connected between the inner ex- 
tremities of openings 2 I. Also, the links B need 
hot necessarily include the web 28 joining its 
side bars 29. The web 28 functions as a re- 
enforcing member, and if the arms 29 are ruade 
5 heavy enough, the web 28 can be dispensed with. 
These two alternative ]ink constructions are 
shown in Figs. 11 and lla. In the modified link 
A' of Fig. 11, the apertures 2la are separated 
by a central web member 23 and shoulders 22« 
60 constitute the end extremities of the web mem- 
ber 23«. Arms I join the web member 23 to 
the end loops I and define the side extremities 
of apertures 2 la. In other respects, link A' is 
the saine as the link A of Fig. . In the link B' 
65 shown in Fig. Ila, end loops 39a are joined by 
arms 29a which are separated by  central space 
3"a extending the full length of the link. In 
other respects, the link B' is the saine as the 
Iink B of Fig. 8, and similar reference numerals 
70 are used to indicate the cylinder parts and char- 
acteristics. 
I claire: 
1. In a universa!Iy pivoting conveyor chain, a 
sertes of link units each comprising a center link, 
 two side links and a pivot pin connecting the 
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center link tothe side:lïns; said side linkseach 
having two ends ïoops nÏ-means. connëctingsid 
end loops and  ceoperting theewith, fo dCïne 
elongated apertures, ar-ranged, longtdinali:  of 
the side link ai the.respecti-ve:ënds thereoï, nd 
having a pair of transversely extending-outwrd- 
ly facing notchesin;each of sid-end-leops; sid 
center link having two  end loops .and-side bars 
connecting, said end loops; ssdd bars.having in- 
wardly thickened central portions and thinner 
end portions connecting the sme te said end 
1oops, said thickenedcentral .portions;.,where they 
join said end portions, dfining shoulders which 
are opposed to said end loops tó:definet each 
end of said conter link-an eiongted.-opening. 
ranged longitudinally oï sid. . center, link, said 
center link end lo'opSecl hving -.semi-spheri- 
cal interna1 s0cket a-ndzsgïd-pi-vot...pin ineluding 
a central ball bearing element, trunnons extend- 
ing ïrom the respectiVe»poles of said bering ele- 
ment and through said side link apertures, and 
elongated heads on the ends of the respective 
trunnions, seated in the espective side link 
notches; said center link shodërs being spaced 
from their respective opposed :end links-distances 
each less thaoE a thir-d'of the liïE: lëngth, and 
l'unctioning as stops fo engage said bearing ele- 
ment so as to restrict movement of sa-id .béar- 
ing e!ement longitudinlly, of-said cente . li.nks, 
thereby to reduce telêscoping.t0 a ominimam. 
2. A chain as dened in claire 1, wherein said 
center link end loops have widened lateral por- 
tions dening apices normally engging the side 
links fo maintain fuli separation thereof, the 
edges of said center link loops converging from 
said apices fo the edges of the centrl portions 
of the center link fo define shoulders hving a 
length not substantially greater than ioop rdius, 
whereby to provide clearance for mutuel p- 
proach of the side links sufficient fo free at least 
one of said heads from its confining notches 
when the center link is moved to a position sub- 
stantially at right angles to the side links and 
is then shifted longitudinlly to move the ad- 
jacent loop end away from the pivot xis  dis- 
tance substantially equal to loop radius. 
3. A chain as defined in claire 2, wherein said 
center link openings are restricted in length so 
that the total permissible longitudinal shift of 
a bearing element therein is not substntilly 
greater than loop radius and wherein the side 
links have clearance notches for receiving the 
center link loops in laterally turned positions of 
the links, said notches being defined by edges 
which begin at the surfaces that re engaged by 
said apices and are thence inclined outwrdly 
and toward the opposite ends of the links. 
4. A chain as defined in claire 3, wherein sid 
clearance notches are of maximum depth at 
points located substantilly loop radius from the 
centers of said head receiving notches, nd re 
terminated by abrupt shoulders closely djacent 
said points of maximum depth. 
5. In a universally pivoting conveyor chin, 
a series of link units each comprising  center 
link, two side links and  pivot pin connecting 
the center iink to the side links; said side iinks 
each having two end loops nd mens connecting 
said end loops and cooperting therewith fo de- 
fine elongated apertures rranged longitudinlly 
of the side link at the respective ends thereof, and 
having a pair of transversely extending outward- 
ly facing notches in each of said end loops; sid 
center iink having two end loops nd moins con- 
necting said end loops nd cooperting therewith 
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fo. define ai each end osaid center tink an elon- 
gated opening- arranged longitudinally of said 
tenter ïink,-said center li-nk end loops each hav- 
ing a semi-spherical internàl s0cket; s:nd said 
5 pi:'ot pi.n including a central bhll . bëaring ele- 
ment trunnions extending ffom- h respective 
poies of said bearing element and through sdid 
side link apertures, and elongated heàds on the 
ends of the respective tunnions, seted in the 
10 respective side link notches; saiï2' cehte link 
openngs being restricted rb lengths notsùbstan- 
!1ir greatér than lo0p radius tb redu5e tlescop- 
ing rb a minimum, Saïd sidë links having iànds 
adjacënt the transverse aial plane of a pivot 
1 pin seatédïn said nothes, saidcehtêr link end 
loops having widened làterl poions defining 
asicès nbrmally éngaging said lands fo maintain 
îull' sCaatiÙn of the side linls, and said side 
links having clearance not5hes eàch-commencing 
20 at'on-e eXtenit oïa landa-nd gradualiy deepèn- 
ing t0wd the intèrrnédiate region of the side 
liiïk fo a point of maximum depth located af 
sdbstäntilly loop radius distànce frbm the land, 
sufficient to provide ample clearance for the ad- 
O,5 js:ceht end of a center link loop while eceiving 
aid centër link loop ding lateral turning be- 
tweèh the li-nks, said-clëarancé notches also func- 
tlbhing to receive side arms of the ' center link 
Wheh. the center linl is turned t0 a transverse 
0 disàssém51y position relative fo the side link 
bebrid normal 0përh.ihg-tù#n, wl/ereby to al- 
IW te side lirïls to approàch each orner and 
provide clearance for ïreeing at least one of the 
heads of a pivot pin ïrom ifs confining notches 
35 and thereby provide for relative turning between 
the pivot pin and a .side link so as fo bring an 
aperture of that link into alignment with the ad- 
jacent pivot pin head and allow disassembly of 
the cabin. 
4O 6. A chain as defined in claire 5, wherein each 
side link end loop has  clearance beve] com- 
rçencing at the other extremity of a respective 
1and and inciined outwardly to the end of the 
loop, said cIearance bevels providing clearance 
45 for djacent portions of the center link end loop 
between said apices and the intermediate region 
of the center link during said laterai turning oï 
the links, and also ïunctioning fo receive the side 
arm of the center link opposite the side arm re- 
ceived by said ciearance notches, when the center 
5O iink is turned to the said transverse disassembly 
position. 
7. In a universlly pivoting conveyor chain, 
a series of link units each comprising a center 
'55 link, two side links and  pivot pin connecting 
the center link to the side links; said center link 
having end loo!os each provided with a semi- 
spherical interna1 socket; said pivot pins each 
having end portions anchored in the end portions 
60 of said side links and a central ball bearing por- 
tion mating with and received in a corresponding 
socket; said side links having lands adjacent the 
transverse planes of the pivot axes; said center 
link end loops having widened iateral portions 
65 defining apices normàlly engaging said lands fo 
n]aintain lu11 separation oï the side links, and 
said side links having clearance notches each 
commencing at one end of a respective land and 
deepening gradually toward the intermediate 
70 regions oï the side links to points oï maximum 
depth located substantially af loop radius from 
said transverse planes, the inner ends of said 
notches clearing the ends of said center links 
so that said notches may receive said center link 
75 end portions during lateral turning of the links, 
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said lands lying in a common plane and said 
apices describing a cylindrical surface tangent to 
said plane whereby said center links may pivot 
laterally with reference to said side links while 
turned about the pivot axes at obtuse angles to 
the side links, whereby said chain may travel in 
a helical path. 
8. A chain as defined in claire 7, wherein each 
side link end loop has a clearance bevel com- 
mencing at the other extremity of a respective 
land and inclined outwardly to the end of the re- 
spective loop, providing clearance for adjacent 
portions of the center link end loop between said 
apices and the interlnediate region of the center 
link duringsaid lateral turning. 
9. A chain as defined in claire 7, wherein said 
iands lie toward the ends of the side links from 
the transverse plane of the pivot axis. 
19. A chain as defined in claire 7, wherein said 
iands extend from the transverse axial plane of 
a pivot axis toward the ends of the side links a 
distance approximately equal fo a radius of said 
trunnions. 
11. In a universally pivoting conveyor chain, 
a series of link units each comprising a center 
link, two side links and a pivot pin connecting 
the center link to the side links; said side links 
each having two end loops and means connecting 
said end loops and cooperating therewith fo 
define elongated apertures at the respective ends 
of the side links and having a pair of transversely 
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extending, outwardly facing notches in each of 
said end toops; and said pivot pin including a 
central ball bearing element, trunnions extend- 
ing from the respective poles of said bearing ele- 
ment and through said side link apertures, and 
elongated beads on the ends of said trunnions, 
seated in the respective side link notches; and 
said center link having two end loops, said con- 
necting means including end portions that are 
spaced so as to embrace said bearing element, 
and thicker central portions the ends of which 
are positioned to engage said bearing element so 
as fo restrict movement thereof longitudinally 
of the side links, and which are opposed fo and 
spaced from said end loops so as fo deflne elon- 
gated openings the lengths of which are such 
as to permit longitudinal shifts of said bearing 
element hot substantially greater in extent than 
loop radius. 
JAMES WILLIAIVI SHEEHAN. 
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